Regulation of the Hoxa4 and Hoxa5 genes in the embryonic mouse lung by retinoic acid and TGFbeta1: implications for lung development and patterning.
We have previously described a 5; cis-acting retinoic acid response element that is required for a subset of Hoxa4 expression, including the midgestation mouse lung. As both retinoids and Hox genes have been implicated in lung development and patterning, we have examined Hoxa4 expression in the developing mouse lung and extended our work on its regulation. At E12.5, a Hoxa4/lacZ transgene is expressed in the mesenchymal compartment of the lung. Later in development expression is restricted to the proximal mesenchyme and is also observed in smooth muscle cells, subepithelial fibroblasts, and alveolar cells. We show that both Hoxa4 and Hoxa5 are upregulated when cultured in the presence of all-trans retinoic acid. In addition, retinoic acid extends the domain of Hoxa4 and Hoxa5 expression to the periphery of the explants where the distal epithelia are developing. Interestingly, the effect of retinoic acid on Hoxa5 expression was not observed in a Hoxa4 mutant background. In contrast, TGFbeta1 was found to downregulate both Hoxa4 and Hoxa5 expression in cultured lung explants. We also establish that retinoic acid has the effect of proximalizing the mouse lung when cultured in a serum-free medium, as evidenced by reduced expression of the distal marker surfactant protein-C. Lungs from Hoxa4 mutant embryos exhibited a similar response to retinoic acid, suggesting that Hoxa4 alone is not required for the proximalizing effect. Based on their retinoid-dependent expression, we conclude that members of the group 4 and/or group 5 Hox genes are likely to be involved in patterning of the mouse lung. Dev Dyn 2000;217:62-74.